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AIRCRAFT, SPACECRAFT, MISSILES 


Official Organ of the Royal Aero Club First Aeronautical Weekly in the World Founded 1909 


Air Curtain Raiser 


OR many years this country has had its fair share of those who advocate 

increased expenditure on “farther, faster and higher” aeroplanes. Con- 
versely, at the present time there is an equally devoted band who believe that 
Britain is particularly well placed to supply a large proportion of the trundling 
workhorse aircraft which are now in demand in every country. A third group 
is now sponsoring vehicles which fly—if that is the right word—lower and 
slower than any others which are at present engaging the aircraft industry’s 
attention; we refer to the Hovercraft. In this issue appears the first authoritative 
technical appraisal of this amazing machine. 

The Hovercraft is not an aeroplane, not a helicopter, not a boat, and (assuming 
there were such a thing) not a saucer. It is a new vehicle, combining the sciences 
of aerodynamics and aerostatics in a novel manner. In fact, the principle of 
supporting a flat-bottomed craft on a cushion of air may in time rival both the 
wheel and the wing. 

Britain’s Hovercraft is the brain-child of C. S. Cockerell and the National 
Research Development Corporation; the “airframe” has been built by Saunders- 
Roe, and the engine and fan have been contributed by Alvis and the Airscrew 
Company & Jicwood. Mention should also be made of the driver, Peter Lamb, 
and the observer, Bob Strath. 

Doubtless our Hovercraft is, by a wide margin, the most advanced bubble- 
rider in the world; yet it would be folly not to appreciate the fact that the United 
States is already spending money in this field at a rate far higher than we can 
afford. In typical American fashion, finance is being found to support every 
promising path of research in the entire air-cushion and VTOL field. Some of 
the end-products which have already resulted are illustrated on page 825. 


Boasts and Brainwashing 


E have little time for the “I.A.T.A.-is-a-racket” brigade, because the 

International Air Transport Association stands for, though it may not 
always attain, order and sanity in the most nationalistic of industries. But its 
imperfections do need constant attention. For instance, the Association recently 
expressed the opinion: “Standard fares do not eliminate competition. They 
channel it into other areas in which the airlines compete with one another to 
provide better service to the public.” 

In other words, instead of price-competition, I.A.T.A. boasts quality- 
competition—the only other kind of competition known to economists. Yet is 
not quality-competition the real cause of the financial malaise about which 
I.A.T.A. so often complains in its next breath? 

Perhaps one day it will put two and two together and realize that so long as it 
continues to “channel competition into other areas” airlines will be at the mercy of 
technological progress. They will just have to keep on buying the fastest that 
technology can offer, while thinking of new ways to brainwash us into believing 
that speed is what we want, when all most of us really want is a cheap ticket, the 
cheapest that technology can produce. I.A.T.A. should think again about that 
other kind of competition. 





























FROM ALL 
QUARTERS 


Free Flight by the X-15 
FTER protracted captive trials slung from its parent B-52A, 
the North American X-15 research aircraft was released in 
the air for the first time on June 8. Piloted by the manufacturer’s 
chief test pilot, Scott Crossfield, the X-15 performed admirably. 

On this first free flight the main propellant tanks were empty, 
although H.T.P. was carried to serve the auxiliary power units. 
Release took place at 38,000ft. The pilot executed mild manceuvres, 
including a lazy S pattern, gentle rolls to port and starboard, and, 
for a short period, level flight. Three chase aircraft accompanied 
the X-15 and were told by Mr. Crossfield that the control system 
was highly satisfactory. 

After six minutes he brought the slim, black machine in to the 
dry lake bed at Edwards A.F.B., its metal skids throwing up a 
plume of dust and salt. After the peroxide tanks had been 
drained, he was hoisted from the cockpit and borne away—a little 
stiffly in his aluminium-skinned pressure suit—by a jubilant crowd. 
It is expected that powered flight will begin within 10 days. The 
aircraft itself was fully described in our issue of May 8. 


Orpheus 12 Progress 


INCE its first run last December the Bristol Siddeley Orpheus 
BOr. 12 has progressed with extreme rapidity. At the begin- 
ning of March a simulated 150-hr type test at the full rating of 
6,810 Ib had been completed to the new fighter schedule, and the 
engine stripped excellently. A mean observed thrust of 7,168 Ib 
was recorded, and during the ensuing tests with simple reheat 
observed thrusts of 8,650 lb were achieved, compared with the 
brochure figure of 8,170. Bench testing is continuing at a high 
tempo and the engine will fly late this summer in a Sabre. 
New data just released include s.f.c. of 0.967 at full thrust and 
0.933 at maximum-continuous power, 1.62 with the full sim- 
plified reheat and 0.976 with simplified reheat inoperative. 


Westland and the Bleriot Race 


STATEMENT by Westland Aircraft Ltd. says that they are 

not themselves entering for the Daily Mail Blériot Anniver- 
sary Race, though they believe it “represents a most imaginative 
and important contribution to the future of air travel.” They will, 
however, make a helicopter available both in London and Paris, 
free of charge, to competitors who propose methods and routes 
which, in the company’s opinion, “usefully exploit the unique 
qualities of the helicopter for speeding up inter-city travel.” 


SIGNPOST to a pioneer 
achievement—the _non- 
stop Atlantic flight of 
Alcock and Brown in their 
Vickers Vimy (two Rolls- 
Royce Eagle) 40 years 
ago last weekend. It 
points the way to their 
landing - place near 
Clifden, Galway 


FIRST BRITANNIA for 
the R.A.F. was informally 
handed over at Lyneham 
on June 9. Mr. Cyril 
Uwins of Bristol Aircraft 
gives the log to W/C. 
Barnard. At left, G/C. 
Craven, station com- 
mander; at right, Air 
Marshal Sir Denis 
Barnett, A.O.C -in-C. 
Transport Command 


DOWN TO EARTH: The X-15 seen in free flight after its first release 
and (above) about to touch down. (See first news-item 





IN BRIEF 


Mr. Christopher Soames, the War Minister, made a 20 min flight 
in the Fairey Rotodyne from White Waltham on June 10. 


The M.o.S. announces that Mr. J. H. Phillips has been appointed 
Director of Guided Weapons Research and Development (Ballistics), 


Mr. P. W. Lewis has been appointed company secretary of the Gloster 
Aircraft Co. Ltd. 


A Handley Page Victor of No. 10 Sqn. flew from Lisbon to Farn- 
borough on June 10 in 1 hr 43 min 49 sec. The captain was F/L. 
P. H. J. Peters. 


The inaugural Wakefield Memorial Lecture of the College of Aero- 
nautical and Automobile Engineering will be delivered at Guildhall, 
London, on June 24, by Mr. Peter Masefield. 


Mr. V. N. Thacker, formerly of Fairchild, has been appointed presi- 
dent of Rotol Inc., Rotol subsidiary in the U.S.A. He succeeds Mr. 
Jack Staples, who is returning to the parent company. 

Mr. Aubrey Jones, Minister of Supply, was host at a London dinner 
on June 8 to celebrate the 50th anniversary of the founding of the 
Aeronautical Research Council. 

A director and group treasurer of Hawker Siddeley Group. Mr. 
J. F. Robertson has been appointed to the Board of High Duty Alloys 
Ltd. Mr. Ian C. Dick, company secretary, also becomes a director. 





The Printing Dispute. We regret that the country-wide dispute in 
the printing industry will inevitably cause this issue to be late and has 
resulted in its being reduced in size and in the omission of our Paris 
Show report. We are doing our utmost to keep faith with readers, and 
we know that they will bear with us in circumstances beyond our control. 





IN THE ACT: The tilting-fan Doak X-16 (Lycoming T53) caught by 
an air-to-air camera at the moment of transition from the hover 


ROTORS ON THE LAWN: Among the dozen-odd helicopters at the 

Helicopter Association's recent garden party at Dunsborough Park, the 

beautiful Surrey home of Mr. and Mrs. Charles Hughesdon, were three 

Saro Skeeters, one of the Army’s two Alouettes (in the distance) and a 
German-owned Bell 47 
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AIR COMMERCE 


Air Union Facts and Figures 


Union, more information about this formidable new alliance 

of European airlines has become available. The table below 
lists the salient facts and figures relating to the four members— 
Air France, Lufthansa, Sabena, Alitalia : — 


S bee last week’s note about the official inauguration of Air 














Present Planned Planned 
international international growth-rate 
¢.t.m./yr approx. c.t.m./yr approx. factor 
Air France ... 149m (50°.,) 500m (34”,,) 3.35 
Lufthansa ... 51m (17°,,) 441m (30°.,) 8.65 
Alitalia we 45m (15”.,) 382m (26".) 8.50 
Sabena ial 54m (18",,) 147m (10°,,) 2.72 
Tota! Air 
Union c.t.m. 299m 1,470m* 4.90 




















*Planned target, to be achieved “‘as soon as possible,’’ at which percentages will 
stabilize. Factors in the determination of shares include population, national 
income, and trade. 


The most interesting point which emerges is the relative growth- 
rate of each member—agreement on which point must have 
comprised the most delicate part of the negotiations. It is not 
surprising that Lufthansa and Alitalia each have a planned growth- 
rate factor so much higher than that of Air France: after all, each 
is starting from a much lower datum. What is surprising is that 
Sabena should have been satisfied with such a low growth-rate. 

A meeting of the four companies took place in Frankfurt on 
June 12 to complete the drawing up of Air Union’s statute, or 
constitution. There are now six committees—four more than the 
original two appointed by “Europair” (as the consortium was 
known when K.L.M. were participating). The original two com- 
mittees dealt with legal and economic matters respectively; the 
four additional committees will be concerned with planning, 
equipment, sales, and international relations. 

According to the general manager of Alitalia, Snr. Ing B. Velani, 
the Air Union agreement calls for pooling not only of routes and 
revenues but also of expenditures. The president of Alitalia, 
Count Dr. N. Carandini, has defined the purpose of Air Union 
as follows: “The civil aviation situation is getting worse from 
day to day. The air transport industry throughout the world is 
going through a crisis which is threatening to become even more 
serious rather than improve in the immediate future.” He added 
that the crisis was due to the excessive quantity of passenger space 
available and to the fact that the foreseen increase in passenger 
traffic, mail and cargo had not materialized. 

Air Union has been described by the European staff of the 
Financial Times as “the most spectacular and far-reaching mani- 
festation of the Common Market on the commercial side to date.” 
But the members appear to be emphasizing that Air Union is not 
an exclusive Common Market club. The president of Air France, 
M. Max Hymans, “hopes cordially that other airlines will become 
members.” A statement issued by Air France said: “Air Union 
is not a supra-national organization. It is open to any airlines 
wishing to join it. Any agreements already made by those com- 
panies now taking part with other companies who are not mem- 
bers remain valid.” And the chairman of Sabena, M. Gilbert 
Périer, has said that Air Union could be joined even by non- 
European countries. 

It is clear that the pooled routes are international only; domestic 
and commonwealth traffic will, according to an official statement, 
remain solely within the province of the various national carriers. 
In the case of Air France, domestic and French Union traffic 
represents 55 per cent of the airline’s total business. 

The first positive manifestation of Air Union will be the com- 


mon sale of tickets and the division of revenues in relation to the 
ton-mileage capacity offered by each member, as from April 1, 
1960. For the moment, it is emphasized, individual companies 
will retain their technical independence. However, formation of 
an equipment committee suggests the longer term possibility of 
rationalization in the equipment field—perhaps along the lines of 
the pioneering S.A.S.-Swissair arrangement. 

Air Union has an executive committee with “provisional head- 
quarters” in Paris, and it is directed by the chairmen and director- 
generals of the four companies. 

Some idea of the potential power of the new alliance emerges 
from an analysis of the market which the four countries concerned 
offer. Together they account for 153m of the 292m population 
of Western Europe, and the combined national income is £31,500m. 
The four countries receive annually 25m of the 40m tourists who 
visit Western Europe, and it is probable that 60 per cent of Western 
Europe’s industrial production comes from the four Air Union 
countries, who increased their production between 1953 and 1958 
by 45 per cent compared with 33 per cent for all the O.E.E.C. 

It is still not clear why K.L.M. withdrew from Europair, as 
Air Union then was. The American publication Aviation Daily 
reports, however, that the quotas, or shares of production, as 
originally envisaged for Air Union were as follows: Air France, 
27.2 per cent; Lufthansa, 24.4 per cent; K.L.M., 20 per cent; 
Alitalia, 20 per cent; Sabena, 8.4 per cent. It is possible that 
K.L.M., proud of its status and influence in world air transport, 
did not feel disposed to taking such a minority share in Air Union. 

In a lecture to the Centre for the Advancement of Air Trans- 
port in Rome on May 22, Dr. L. R. Slotemaker, executive vice- 
president of K.L.M., said that although his own airline had 
“decided for the moment” not to participate, nevertheless efforts 
towards co-operation on company levels “should be regarded as 
a healthy development” that would benefit both the industry and 
the public. But he warned that co-operation should not lead to 
the elimination of competition or the forming of combines. “One 
single European airline,” he said, “would be an impossible colossus, 
and would not constitute an acceptable solution.” He wa 
also against governments trying to control the airline business, 
and he added that combines would have to operate on “purely 
economic principles.” 

The day before, in Stockholm, the arrival of Mr. I. A. Aler, 
president of K.L.M., together with Lord Douglas, chairman of 
B.E.A., led to a spate of rumours that this airline and K.L.M. 
were approaching S.A.S. to discuss the possibility of forming a 
sort of counter-combine of European airlines. This was probably 
a highly premature piece of speculation; but it makes obvious 
sense for the non-Air Union carriers to discuss their futures in the 
light of the new circumstances. Mr. A. Rusck, president of S.A.S., 
has said that “every possibility for positive contact with companies 
outside Air Union would be welcome.” 

For the moment there may be no changes in the commercial 
and political air transport relationships between the U.K. and the 
four countries concerned in Air Union. But it seems reasonable 
to expect that subtle changes will take place as time goes by. 

Such changes are likely to result from the great political strength 
of Air Union. In common with the airlines of other countries, 
the airlines of the United Kingdom may find that the political 
bargaining power which determines their commercial rights will 
be more and more weighted in favour of Air Union. For example, 
it might not be too fanciful to imagine that, had the recent dis- 
agreement with Italy over the volume of British inclusive tours 
occurred, say, five years hence, Britain’s negotiators might have 
had to bargain not just with Italy, but with Air Union as a whole. 

J. M. R. 


THE TIRED PILOT 


O’ long flights a pilot’s performance tends to fall off in the 
middle and improve again towards the end, but more than 
four 15-hour flights in a week or spells of more than two hours 
at a time at the controls are inadvisable. These are among the 
conclusions (which will be of considerable interest to the air 
transport industry) drawn by Dr. K. F. Jackson, senior psycho- 
logist at the R.A.F. Institute of Aviation Medicine, in a report 
published in the April issue of Occupational Psychology, journal 
of the National Institute of Industrial Psychology. He describes 
experiments designed to help in deciding the length of pilots’ 
turns at the controls, size of crews, provision of rest facilities 
and other measures to ensure that aircrew are fit to carry out their 
duties safely. 

Pilots were required to fly straight and level for certain periods 
during four 15-hour flights undertaken on alternate days. Each 
flight was divided roughly into eight two-hour watches shared 





among the pilots and each man had to fly the aircraft manually 
for at least an hour of his watch. Performance deteriorated in 
both altitude and heading during the first three watches, though 
in the first two the pilots tended to fly better in rough than in 
calm air. There was no appreciable change between one flight 
and another, but the pilots spent much of their rest periods on 
the fourth flight asleep. The improvement in the last watch was 
probably because the pilots slept more in the later part of the 
flight and were also becoming alert in anticipation of landing. 
If the watches had been an hour or two longer, says Dr. Jackson, 
the aircraft would not necessarily have been found dangerously 
careering about the sky, but this could happen after many hours 
of continuous duty. The more difficult tasks at the end of a flight, 
such as approaches, landings and perhaps emergency procedures, 
must be remembered, warns the R.A.F. psychologist, in assessing 
the potential danger of a fatigued pilot. 
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Air Chorter’s brilliantly 
simple solution to their 
specialized re-equipment 
problems—the ATL-98, a 
re-nosed and re-finned 
DC-4. Total cost should 
be under £130,000. The 
‘dea was conceived by 
Mr. Freddie Laker, and it 
is said to have been enthu- 
siastically treated by 
Douglas. See story below 


AIR 
COMMERCE... 
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Deeper Penetration for the Channel Air Bridgehead 


MAGINATIVE forward planning by Air Charter, including 
seven new “long-range” routes to France and a new aircraft 
to fly them, is altering the concept of the Channel Air Bridge. 

Applications have been placed before the A.T.A.C. for services 
to be flown by the ATL-98—a DC-4 conversion to be undertaken 
by Aviation Traders (Engineering)—from Southend to Le Bourget, 
Dusseldorf, Tours, Bremen, Dijon, Strasbourg and Lyon. 

Applications for longer haul routes for the air ferries have 
seemed inevitable as the short cross-Channel routes have been 
developed, because popular as the short routes are they are 
marginally profitable, seasonally unstable and severely limit fleet 
utilization. 

Longer routes, the air ferry argument runs, would give oppor- 
tunities for higher utilization even if they were operated at quite 
low frequency. In fact, long-term development of the shorter 
routes depends upon a few longer routes to spread the peak 
summer load and to give the ferries an opportunity to introduce 
new equipment of a type that can usefully be used for both all- 
freight and passenger charters. Moreover, the popularity of long- 
distance car ferry train services is increasing (12,000 cars were 
carried on the second year of the Boulogne - Lyon service) as 
incomes rise, as fares are reduced and as holidaymakers journey 
ever farther afield. On these longer routes, a much smaller per- 
centage of the total numbers of travellers is needed to swell the 
passenger-miles performed to the figure required to balance the 
short-sea-crossing operations. Air Charter’s experience is that on 
their longer air ferry routes (notably to, say, Rotterdam in com- 
parison with Calais) seasonal fluctuations are damped-out over 
the greater distances, and they suggest that deeper penetration into 
France would have a valuable stabilizing effect on their business. 
This is probably because the demand for a ferry where the fare 
for a car and its passenger is perhaps £150-£180 return (as it 
might be on the longer of the proposed routes) does not increase 
very much during the holiday season. In any case, even if a 
demand has to be created by operating at an initial loss, Air 
Charter are confident that by persevering with these services the 
demand would soon more than fill all the capacity that the 
A.T.A.C. are likely to allow. In other words, V.L.F. principles 
are being applied eventually to ensure good load factors on what 
is more a vehicle scheduled service than a ferry service. 

Will Air Charter’s proposals threaten other carriers with 
“material diversion”? Probably some traffic would be diverted, 
notably on the routes to Paris and Dusseldorf, which are likely 
to be the most contentious applications. But the proposed fre- 
quency is low enough, the airline argues, for the volume to be 
very small—only a minute proportion of the annual increase. 
The air ferry aim is to achieve better utilization, and the lowest 
frequencies are being selected from what is a sort of arithmetical 
progression of optimum frequencies. 

These arguments and applications would be quite academic if 
a new aircraft were not in prospect to replace the now “almost 
impossibly uneconomical” Bristol Freighter, some examples of 


which are now approaching the number of landings when spar 
booms have to be changed. Air Charter (probably Silver City, too) 
have always wanted a Freighter rep!acement type with capacity 
for 4-5 cars, four piston engines, infinite fatigue life, quick con- 
version to a cargo-freighter or all-passenger carrier, easy to main- 
tain, well-proven and so on. It could have been built, perhaps, 
but the air ferries were not prepared to pay the heavy amortization 
on purchase price which is their objection to the AW.650, Hurel- 
Dubois H.D.37 or the Bréguet Deux Ponts (“cost us more than 
the total revenue on the Calais run”). 

The solution—the idea was conceived by Air Charter’s man- 
aging director, Mr. Freddie Laker—carries the stamp of genius, 
satisfying not only practically every requirement of the commer- 
cial staff, but also finding engineering, design and construction 
work for ’Aviation Traders. As the photograph shows, the ATL-98 
is a DC-4 with a new nose and a new (or extended) fin and no 
other modifications at all. (Additional fins on the tailplane tips 
were contemplated, but have subsequently been found unnecessary 
provided a fin of about DC-7 size—as shown—is fitted. In prac- 
tice, the roof line will also be dropped to improve the appearance 
of the fuselage.) 

Fatigue life is excellent, five medium or four large cars can be 
carried (plus at least 25 passengers), no floor strengthening is 
apparently needed, and the idea can later be applied equally well 
to DC-6s and DC-7s. And the new aeroplane that Air Charter 
need can probably be obtained for about £130,000. The ATL-98 
(an elegant name has yet to be found) is rather longer than the 
DC-4 and, at 74,800 Ib, 1,000 Ib heavier. The additional section is 
joined just forward of the wing leading edge and provides a total 
space in the fuselage for cars 68ft long. All the usable volume 
in the tail can be employed and a new window is to be cut aft of 
the passenger loading door. Seats will be less cramped than in 
the Freighter, and a toilet and a small galley will be installed for 
Ba penetration” services, the longest of which would last for 
2} hr. As a passenger-carrying airliner, up to 100 seats can be 
accommodated. 

Douglas reaction to the idea is said to be enthusiastic, and a 
design team from Aviation Traders has visited Santa Monica 
where Douglas gave both stressing and design help and advice. 
The aerodynamics of the design have been wind tunnel tested, 
and drawings are now almost complete and construction—a DC-4 
fuselage has been bought for sndivaineny installation work 
—will begin this month. Ten aircraft are to be built by Aviation 
Traders and these should come into service by 1961, replacing 
the airline’s nine Bristol Freighters. DC-4s are now being offered 
on the secondhand market at about £70,000, and Aviation Traders 
would quite willingly do conversions for other operators—even 
should this mean competition from independent airlines starting 
operations from, say, the Midlands. Silver City are unlikely to be 
among the purchasers; while acknowledging the usefulness of the 
idea they eventually anticipate, they say, purchasing more modern 
aircraft designed to fulfil a car ferry réle. 
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HANDLEY PAGE’S 
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SPIRIT 


Shell is proud that Sir Frederick Handley Page 
and his great company have been using Shell 
fuels and lubricants for 50 memorable years. 


SHELL AVIATION SERVICE 


YOU CAN BE SURE OF SHELL 
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Something very new at Cowes. The SRN.1 at 
the start of the first tethered trials by 
Saunders-Roe test pilot Peter Lamb 


Background 


to 
Hovercraft 


Precursors and Possibilities 


By ALASTAIR PUGH 


OW new is the idea that lies behind the test flights last 
week of the new shape at Saunders-Roe? And are the 
ideas for development that lie ahead realistic, or is the 

hovercraft just a y wonder? To answer these questions 
it is first necessary to distinguish the hovercraft from the very 
many other devices that make deliberate use of the phenomenon 
of ground effect. Some of them are shown below, and all of them 
rely to a greater or lesser extent on a cushion of air induced 
between their lower surfaces and the ground to support their 
weight and their payload. 

There are, in fact, three clear classifications of air-riding 
vehicle: air-bearing machines, air-curtain craft and STOL and 


AIR-CUSHION RIDERS 


Top, left to right, Piasecki’s ducted-fan 

jeep—an air-rider in a very limited 

sense and not a hovercraft; the Aero- 

mobile air-bearing type of platform; 

and a “hovering wing” with profile lift 
at forward speeds 


This Finnish profiled platform (centre 
left) was flown in 1950—essentially it 
is an air bearing vehicle. (Centre right) 
Curtiss-Wright’s Air-Car can rise up to 
a foot; it is similar in principle to the 
SRN. 


Two views of the U.S. Navy's Skimmer, 

seen hovering and tilted to show the 

peripheral air-curtain annulus and 
bilizing d 


VTOL vehicles which make use of ground effect over a limited 
period of their flight. The hovercraft falls into the second 
category and, as was explained last week, relies for its lift upon a 
curtain forming a jet of air ejected from the periphery of the craft; 
the curtain is ejected away from the centre by the pressure built 
up beneath the under-surface. In contrast, an air bearing has no 
entraining cushion of air, and the maximum height that can be 
obtained is very limited, although special configurations—such as 
a plenum chamber with a peripheral skirt—may possibly be made 
as efficient in principle as the hovercraft. 

The majority of experiments into air-cushion riders are simply 
air bearings with the necessary flow provided by a horizontal fan, 
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Background 
to 
Hovercraft... 





Last week's reward of 


light under the SR- NI, 
Britain's first hovercraft 


and the significance of Mr. C. S. Cockerell’s invention is the use 
of a peripheral annulus to blow down a curtain of air. The SR-N1 
is not unique in operating in this way, but as far as can be ascer- 
tained the British design is technically at least as advanced as 
anything else that has yet been designed and it certainly is the 
largest craft to be flown—and it is in large machines that the 
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been generally adopted; db bg te by coined 
riders” seems to pod my Ab. the general sense and 
“hovercraft” could well cover vehicles, VTO IL aircraft and heli- 
cama tntian Gan te aus demi: eeame © bare. 9 eae 
connotation associated with the air-curtain type of machine typi- 
fied by the SR-N1. Again, all these ground-cushion craft are in a 

this term now seems taken to mean 
ne Gu CE Cone SEnEET ENS Gt Date 0 Gana ones wae & 
bottom surface as distinct from employing a peripheral annulus to 
generate an air curtain. 

To add to the uncertainty of description, Dipl. Eng. T. Kaario, 
(aes ee eee 

ith ground-effect craft (a letter describing his work was 
addressed to Flight in 1950 and a partially successful craft wa 
built in 1935) machine variously a hovercraft—probably 
to associate it with work in this country—and a ramwing. In fact 
it is incapable of hovering, because it requires forward speed to 
achieve stability and to te sufficient total pressure under the 
—~ - deena shape to keep it airborne in its ground 

on. 

oe & eee rather laboured here, because it is 
important to draw a clear distinction between the air-bearing type 
of craft and the air-curtain machine if Mr. C. S. Cockerell’s work 
is to be fully appreciated as an original invention. Various Leva 
devices (to use the Ford Motor Company’s term) were built before 
the war and some evidence exists that the possibilities of ground 
effect were comprehended at the end of the nineteenth century. 
The device most frequently quoted is the Hoover vacuum cleaner 
with the rotation of the impeller reversed, and undoubtedly 
several successful models have been built using vacuum-cleaner 
motors. But employing a peripheral jet of air to entrain the air 
cushion is a very much more recent idea, and this is the basis of 
all Mr. Cockerell’s experiments and of the SR-N1. 

It would be a bold man indeed who would say categorically that 
this invention is a British “first”—the principle has already been 
employed in America—but this in no sense denigrates the work 
of Mr. C. S. Cockerell or the N.R.D.C., whose foresight and 
imagination have established for Britain a head start in the race to 
develop a practical hovercraft. Much more is known about these 
air-riders than Saunders-Roe or the N.R.D.C. care to reveal; and 
SS Onn Se Se ee ones» oe Saaeee 

the seriousness with which the project should be regarded. 

It may well be that the present system employed by the SR-N1 
—two peripheral annuli f curtains about three feet apart— 
is far from being the most efficient method of sustaining a given 
weight in terms of power input, but for the moment we can only 
speculate on what arrangements might eventually be edegeed. 
What is quite clear is that air-curtain and air-bearing 















The 400-ton cross- 
Channel vehicle ferry 
is @ promising appli- 
cation for large 
hovercraft 












arrangement see Flight for June 12, page 793.) 


first at direct , a study by Piasecki compared the 
ects associated with annular free 


inclined peri annulus in the 
form of a curtain of air at fairly high velocity and it is the force 
required to “bend” this hich determines the 


This determines the curvature of the jet and the pressure 
across it. Owing to turbulent entrainment the air curtain 
gum aul too Eek: ir cilecitp decamen, ott tienenee tom tp 


been pointed out that the lift derived from the vertical component 
of jet thrust is ible and tends to zero as the angle of discharge 
from the horizontal is reduced. Ideally it should probably be 
adjustable over a small range, but 30 deg has been suggested in- 
tuitively as a reasonable start and about this angle seems to have 
been on the SR-N1. 

The alternative devices are a disc with a central air efflux and a 
series of annular labyrinth seals or a disc with a series of annular 


along the ground, both must obviously have been carefully con 
sidered. it can be demonstrated that, by the square 
root of the number of orifices » the multi-orifice disc is 
nese iisien than the air curtain device. In any case, both air- 
cushion syseems show substantially better ground-effect charac- 


teristics than a helicopter and may eventually achieve a power/ 
weight ratio fifty times better. Since the hovercraft carries an 
eet anes Sea, Se eS Se ee ae ee 
efficient blowing arrangements is mising. Last week, the 
SR-N1 was demonstrated on the tanding at Cowes and then, 
before a ual aaicien on in wate iain insta 
With Peter at the controls, many successful lifts were made, 
the hovercraft rising to about 12in. Impressions gained from these 
first demonstration flights were that development will have to be 
directed towards improving controls and stability and possibly to 
reducing the fine spray that rises when the hovercraft is over water. 
On these first over-water flights, only very moderate forward 
speeds were attempted, but control (by means of the elevon type 
controls) was quite precise. At present, the power-to-weight ratio 
of the SR-N1 is about 130 b.h.p./ton compared with about 200 
b.h.p./ton for a typical aircraft and 35 wy bey for a typical 
motor car. Mr. Stanton-Jones, Saunders-Roe chief designer, sug- 
gested that operational hovercraft should be able to achieve seat- 
mile costs comparable to those of cars and aeroplanes. The imme- 
diate possibilities ab best for an air-bearing monorail or 2 

hovercraft Channel although in the latter case doubt still 
cain Geek 0 callin cntin cits eon te achiianad aves evans et? 
of sea likely to be encountered. But sufficient has already been 
demonstrated to show that the biggest hurdle—the act of levitation 
of a four-ton craft—has already been overcome. 
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TOMORROW is the great and 
permanent challenge of the 
aircraft industry. One development 
follows the next at great speed. 

A theory becomes a series 

of specific engineering problems 
perhaps more swiftly than in 

any other industry. 

Helping to piece together the 
picture of future flight are the research 
teams of Lucas and Rotax. 

How successful they are, you may 
judge from the number of major 
aircraft and engine manufacturers 
throughout the world who choose 


Lucas and Rotax systems. 
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LUCAS fue! and combustion systems for g 
turbine and ram jet engines: hydraulic syst 


ROTAX complete electrical and starting 
systems. for aircraft 


JOSEPH LUCAS (GAS TURBINE EQUIPMENT) LTD 
Birmingham and Burnley 
ROTAX LTD., Willesden Junction, London, N.W.10 
LUCAS-ROTAX (AUSTRALIA) PTY. LTD., Melbourne 
an y, Australia 
CAS-ROTAX LTD., Toronto, Montreal and 
ancouver, Canada 
SOCIETE FRANCAISE DES INDUSTRIES LUCAS, 
Rue Lord Byron, Paris 8 
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Congratulations to Handley Page Limited on 
their Golden Jubilee. 
The Owen Organisation, of which Electro-Hydraulics 
Limited are members, have been associated 
with Handley Page since 1909 when 
such items as - Tightners, 
Strainers, Turnbuckles and 
Eye-Bolts were 
supplied. 










HERALD = / 


LECTRO- J 


YDRAULICS 
LIMITED 


have designed and manufactured Undercarriage and 
Hydraulic Equipment for outstanding Handley Page 
Aircraft such as the Halifax, Hermes, Herald 

and Victor. 
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ELECTRO-HYDRAULICS LIMITED 
WARRINGTON Phone: Warrington 35241 
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During the past twelve months the 
number of Scimitar squadrons in 
the Royal Navy has risen from one 
to three. In the process of 
evaluating the machine in its 
operational réle No. 803 Squadron, 
the first to be formed, has 
embarked for several periods in 
H.M.S. “Victorious” and the 
second squadron, No. 807, has 
played its part from R.N.A.S. 
Lossiemouth, Morayshire, in the 


The Scimitars of 807 


tactical development of the aircraft 
as an intercepter and in the 

strike réle. 

It is 807 which has been chosen— 
as an ordinary operational 
squadron, not as a special 
aerobatic team—to demonstrate 
the Scimitar at this year’s 
S.B.A.C. show at Farnborough. 
Here, pictures from the camera of 
“Flight” photographer 

Ian Macdonald portray formation 
and solo Scimitars of 807 while 
variously engaged in practice 
flying over the Morayshire coast. 
On the squadron’s showing in these 
crisp action studies, Farnborough’s 
Scimitar display is once more in 
good hands. 
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“Plight’” photograph 





As these two pages go to press it seems likely that the 
—_ notable aircraft depicted will be among the participants at 
The 23rd Paris Show Le Bourget. These machines are representative of 
, the finest offerings of Great Britain, the U.8.8.R., France, Italy, 
the U.8.A. and Sweden, and they include, on this page, 





steat 





Heading the page is Armstrong Whitworth’s Argosy (Great Britain). Above is Antonov's An-10 (U.S.S.R.). Below, Bréguet’s 940 STOL (France) 





A chute-braked landing by a Fiat G.91 attack/reconnaissance aircraft (Italy) 
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. and the same again by Lockheed’s F-104 Starfighter (U.S.A.). Below is Sweden's Saab J35 Draken 
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DOUGLAS DC-8 (domestic model) 


Four P. & W. JT3C-4 


*#, 


Span 139ft 8in 4 
Length 150fe 6in 
Seating 116-176 
Gross Weight 267,000 Ib | 





AT the beginning of June, on the schedule 
announced by Douglas two years ago, the 
first delivery of a DC-8 was made—to 
United Air Lines of Chicago. The particu- 
lar version, as depicted here, was a domes- 
tic model powered by Prott.& Whitney 
JT3C-6s, and it was one of 22 JT3-powered 
DC-8s ordered by U.A.L. In addition, 
U.A.L. have 18 JT4-powered models on 
order also, to bring their total DC-8 fleet 





to 40. Delivery was made for training pur- ' - 
poses only; American F.A.A. certification > 
flight test programme is not due to be 


completed until September. Meanwhile, 
United's provisional date for the start of 

scheduled services is September 18. A total 
of 139 DC-8s are on order by 18 airlines, 
ten of which are non-American. Like its 
Boeing 707 and Convair 880 competitors, 
the DC-8 is being offered for future 
delivery (or “retrofitting”) with turbofan 
versions of the powerplants. Rolls-Royce 
Conways have been selected for the DC-8 

by Trans-Canada and by Alitalia 
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A 1,720-knot 
Airliner 


STRIKING PROPOSAL 
BY BRISTOL SIDDELEY 


view that the recommendations to the Ministry of Supply 

by the Supersonic Transport Aircraft Committee are, to 
say the least, modest. Such an adjective could not be applied to 
a transport project described in a paper entitled Power for the 
Long-range Supersonic Airliner by R. R. Jamison, assistant chief 
engineer of Bristol Siddeley Engines. That the engineers at Filton 
have been striving to apply the ramjet to manned aircraft has long 
been known, but this is the first occasion on which tangible details 
of such a scheme have become available for publication. 

In his introduction Mr. Jamison stressed the relationship 
between speed and range in “main-line” transport aircraft; both 
qualities were demanded and the first was difficult to exploit with- 
out the second. Current jet liners already flew as fast as possible 
without incurring the severe drag penalties associated with tran- 
sonic flight with conventional airframes. In effect, designers were 
up against what was virtually a discontinuity in aerodynamics. The 
lecturer proposed to examine a range of cruising speeds from 
M 0.8 upwards to an indefinite limit. Air stagnation temperature 
at M 3 in the stratosphere was about 600 deg K and at M 4.5 about 
1,050 deg K, so that the latter appeared a reasonable upper limit 
for the study. 

After bringing together the desirable properties of payload, 
range and speed in the familiar Bréguet formula, Mr. Jamison 
rewrote this in a revised form in which range was expressed in 
terms of the calorific value of the fuel, lift/drag ratio, ratio of air- 
craft weights at the start and end of cruise and a factor representing 
overall propulsive efficiency (namely, work done against drag 
divided by fuel heat input). The latter term became supremely 
important and, notwithstanding the drastic fall in L/D from about 
18 at M 0.8 to about 8 or less beyond M 1.2, the great improvement 
in propulsive efficiency more than restored the balance, provided 


D vers the past three months many have expressed the 


Fig. 1 (below). A typical curve of range factor for air- 
breathing aircraft, showing the improvement at high Mach 
numbers resulting from the increased propulsive efficiency 


Fig. 2 (right). End, side and plan views of the complete 
combination turbojet/ramjet propulsion system. It is shown 


VARIABLE AIR INTAKE 
COMMON TO RAMJET 
AND GAS TURBINES 
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one could fly fast enough. Overall efficiency of a turbojet at M 1 
did not exceed 18 per cent, but the corresponding value for a ram- 
jet at M 3.5 might be as high as 55 per cent. 

As a result it was possible to draw Fig. 1, from which it could 
be seen that, provided there was no serious rise in structure weight, 
one might restore the full range performance of the high-subsonic 
aircraft between M 3 and 3.5. This curve also emphasized that the 
ramjet, which had a superior performance to the turbojet above 

3, deserved serious consideration as a component of the 
powerplant. 

One could exploit the potentialities of the ramjet by building an 
all-ramjet transport, associated with a launcher component capable 
of starting from rest; in the present study, however, it had been 
assumed that an aircraft was required which could operate in a 
normal manner from existing airfields, with full civil safety stan- 
dards. This implied that, if ramjets were to be used, they must be 
applied in combination with enough turbojets to satisfy existing 
operating standards. The lecturer termed such an arrangement a 
combination engine; it could be made up in various configurations 
according to the areas of intake duct required for each component. 
Although they might be considered modest values, Mr. Jamison 
suggested turbine entry temperatures of 1,200 deg K for cruise 
and 1,250 deg K for take-off. Anything hotter might involve exces- 
ae noise, intensified cooling problems and other undesirable 
actors. 

Compared with subsonic aircraft the projected machine would 
have relatively large powerplant airflow. This is derived partly from 
the greatly increased cruise thrust per pound of aircraft weight ren- 
dered necessary by the fall in L/D, and from the fact that the best 
overall propulsive efficiency was realized at low jet temperatures 
(and hence low specific thrust). Overall duct areas thus became 
three or four times as great as those in subsonic jets, and this 
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in a perspective cutaway drawing on the next page 
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A 1,720-KNOT AIRLINER ... 


suggested a swing away from pods, and to a layout similar to that 
depicted in Fig. 2. The duct was rectangular and the upper and 
lower surfaces might be taken as parts of the main wing surface. 
In design conditions the shock system from the intake wedge 
would be confined entirely within the duct; external wave drag 
would thereby be eliminated and the entire installation would have 
the aerodynamic characteristics of a flat plate of zero thickness 
contributing to the lift. A possible layout of the combination 
powerplant was shown in Fig. 3 and this type of installation was 
assumed in the subsequent analysis. 

In the investigation of engine performance it was possible to 
arrive at conclusions from plotting the total of engine + fuel weight 
against cruise Mach number. In all cases a total range of 4,000 n.m. 
had been assumed, together with a cruise L/D figure of 7.5. At 
M 2 there was little difference between the turbojet and the com- 
bination engine, but the curves diverged significantly at M 3 and 
above. It appeared that a Mach number of three was a good value 
as a basis for a detailed study, as reasonable payloads might be 
expected without severe kinetic heating. 

It was next desirable to match the powerplant with an airframe, 
and the following requirement was assumed: stage-length, 
3,100 n.m. against 40 kt headwind; balanced field-length 7,000ft; 
reserves for 20 n.m. diversion,* stand-off for 45 n.m. at 20,000ft 
and 15 min at 5,000ft; unusable fuel remaining in tanks. 


*An allowance for being baulked at the last moment—by an accident 
on the runway, for example. Fog at destination would be known in 


advance, owing to the short Stage-time 
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Fig. 3. A perspective sketch of the hypothetical powerplant system. 


The configuration is also illustrated on the previous page 
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In the remainder of his paper Mr. Jamison based his exposj. 
tion on a nominal aircraft—with a payload of 24,000 Ib at, 
3,100 n.m. stage with allowances—maintaining an unchanged 
configuration but introducing variations in wing area and aspecr 
ratio, leading to associated changes in L/D and structure weight. 
The assumptions made for the powerplants were as follows: the 
intake was to be two-dimensional, of isentropic wedge form with 
variable angle of attack, designed for M 3; the ramjet would 
have a combustion efficiency of 95 per cent, cruise tailpipe tempera. 
ture from 980 to 1,150 deg K, a cruise s.f.c. of 1.64 and a weight 
(including variable nozzle) of 0.68 lb/sq in of duct area; the 
turbojet had a design pressure ratio of 5.5, a take-off t.e.t. of 
1,250 deg K, a cruise t.e.t. of 1,200 deg K, nominal t-o. thrus 
16,000 lb, nominal weight (including variable nozzle) 3,250 |b, 
weight per sq in of enclosing duct 1.74 lb, and s.f.c. at M 3 in 
stratosphere 1.64; an afterburning turbojet would have the above 
assumptions plus 22 per cent increased weight and s.f.c. of 1.8] 
at 1,200 deg K tailpipe temperature, 1.92 (1,400 deg K) and 2. 
(1,600 deg K). 

In the investigation of airframe aerodynamics, plots of L/D 
against aspect ratio and wing loading suggested an aspect ratio 
of 2, and the derived values of peak L/D for this shape were then 
plotted against start-of-cruise altitude, together with the associated 
wing loadings. By the same token, the L/D plot gave the total 
net thrust required at the start of the cruise, assuming the weight 
at this point to be 270,000 lb (allowing 30,000 Ib fuel for take- 
off and climb). It was next possible to specify how many engines 
of each type should be installed and to obtain the aggregate air- 
flow and duct size, when Fig. 4 could be drawn. 

Points of cut-off on these curves represent the cruise a!titudes 
at which the powerplants to match the cruise thrust would 
also meet the specified take-off performance. Mr. Jamison elabora- 
ted on this point by examining the effect of variations in cruise 
altitude, and combined the data to obtain a curve of total weight 
(engines +fuel+structure+systems) as a percentage of gross 
weight. A breakdown of component weights at the best 
payload point for each powerplant is shown in Fig. §, 
which also tabulates the amount left for payload. The com- 
bination aircraft is significantly the best, and its payload 
of 9 per cent is equivalent to 27,000 lb, or some 130 tourist 
passengers. 

To complete the picture these figures were turned into direct 
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Fig. 5. Effect on payload of alternative methods of propulsion, stipu- 

lating a given take-off to 50ft. The figures at the top of each column 
ore the percentage payload 
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Fig. 6 (right). A straight- 
forward comparison of 
direct operating costs for 
the five types of power- 
plant system studied. The 
superiority of the com- 
tination turbojet/ramjet 
crrangement is marked 
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MACH N° 


operating costs. Appreciating that methods of utilizing a 1,700-kt 
transport have yet to be evolved, it was possible to assume 3,000 hr 
p.a. for 10 years, with an airframe and engine cost of £20 per lb. 
The resulting d.o.c. figures were tabulated in Fig. 6, and again 
the combination machine is seen to be some one-third better 
than the best all-turbojet aircraft. 

Turning to engineering considerations, Mr. Jamison first des- 
cribed the duct. Both intake and variable nozzles were of two- 
dimensional form, and the turbojets and ramjets would be mounted 
in parallel and draw air from the common diffuser duct of rec- 
tangular section. Three possible aircraft configurations were 
suggested in Fig. 7. Type I gave the powerplant engineer a clear 
field: Type II was more conventional and Type III was an 
advanced concept in which fuselage drag was eliminated by 
housing the payload in the diffuser wedge. In each case the 
engine installation would permit good intake diffusion and mini- 
mize noise within the aircraft. One application of the integrated 
powerplant concept was depicted in the heading illustration. 
Operational procedure would be fairly conventional. Upto M 1 
the turbojets alone would be used. The ramjets would be cold, 
with their propelling nozzles closed to reduce drag. During the 
climb—probably at M 0.8 to 0.9 at 20,000 to 25,000ft—the ram- 
jets would be lit and adjusted to a high-thrust condition to suit 
the required climb gradient. In general, minimum climb con- 
sumption was obtained with maximmm thrust on both turbojets 
and ramjets, but other factors than range might dictate the climb 
regime. For example, sonic bangs should not cause annoyance on 
the ground, and the mean rate of climb might have to be limited 
to less than 8,000ft/min, owing to a cabin-pressure and aircraft- 
attitude considerations. In Fig. 8 a typical Mach/altitude relation- 
ship was shown, together with an indication of the variation of 
aerodynamic forces with altitude. The equivalent plot of thrust 
and drag during a climb (Fig. 9) showed the contribution of each 


BENEVOLENT 


THs year sees the 40th birthday of the Royal Air Force Benevo- 
lent Fund, which was founded in 1919 by the then Air Marshal 
Sir Hugh Trenchard. In that year, only £919 was needed for 
the relief of distress. Last year, the Fund spent £520,623 helping 
serving and ex-service members of the R.A.F., the W.R.A.F. and 
their families and dependants. In all, 15,912 applicants were 
assisted in 1958; and the Controller, A.V-M. Sir John W. 
Cordingley, says that calls on the Fund are likely to increase. 

This year’s Battle of Britain Week falls from September 14 to 
20, and in pointing out that this is the Fund’s principal oppor- 
tunity of appealing to the public for the support it so urgently 
needs, Sir John says: “During the past 11 years the Fund’s 





Fig. 8 (left). A typical flight-path for the finalized 
aircraft; the crosses and associated numbers indicate 
minimum elapsed time in minutes from take-off 


Fig. 10 (right). Specific fuel consumption of the com- 
bined propulsion system and its constituent parts over 
the full range of Mach numbers envisaged 





833 


















































60 ~~ 
. I 
PAYLOAD: § so} ae See © 
¥ RAMJET TAILPIPE 
: g u 40- bs oh 160% 
5% as 
| | Fig. 9 (right). Thrust ow ‘6 RAMJET THRUST 
and drag on the = 9° 09- ~| THRUST 250% 
chosen climb flight- ARON 250°R) 
path; the excess F 6 20+ | 
! f f thrust which may * | we | 
be gained by burn- Q a ~too/ =< -. 1 150% 
fig. 7. Some aircraft configurations; from the left, twin ing additional fuel in & '°TaincRAFT! | TurBOJeT por — 
fyselage Type !, single fuselage Type II and fully the ramjets can be of g | se ae ue onal 
integrated Type Ill extreme value % — = oo 2 —_— ; 4 


MACH N° 


6-0 
5-0 
240 
z 
a 


~~ 


3-0 
re) 
u 2-0 
vi 
1-0 





MACH N9? 


OPTIMUM AIRCRAFT SPECIFICATION 
Transport aircraft with modified delta wing and partially integrated two- 
d le ination turbojet/ramjet propulsion. 

General data. Span, about 100ft; length, about 150ft; wing area, about 
6,000 sq ft; gross weight, 300,000 Ib; cruise wing loading, 46 !b/sq ft; payload, 
27,000 Ib; t-o. thrust/weight ratio, 0.34; cruise thrust distribution, turbojet 51.5 
per cent, ramjet 48.5 per cent; cruise L/D, 8.25; still-air range, 4,950 n.m. including 
climb to M 3 at 67,500ft (stage-length of 3,100 n.m. with reserves); balanced field 
length, 7,000ft at 12 deg max. angle of attack. 

Weight breakdown. Structure and systems, 102,000 ib; propulsion system, 
25,200 Ib; fuel, 145,800 1b; payload, 27,000ib; gross weight, . . Fuel 
usage: from start engines to M 3 at 67,500ft, 30, Ib; cruise, 75,850 ib; let-down, 
landing and ir ® 5,400 Ib. Reserves: 34,250 ib to cover 20 n.m. diversion, 
M 08 * oer A it for 45 min, M 0.4 at 4,000fc for 15 min and 14 per cent 
reserve fuel. 


Flight profile. Take-off to start of cruise, 10 min (min.) and 100 n.m.; to end 
of cruise, 100 min and 2,900 n.m.; to landing, 10 min (min.) and 100 n.m. Total, 
120 min for 3,100 n.m. stage distance. 








type of powerplant during a relatively easy climb taking 16 min 
to 70,000ft. The latter illustration also drew attention to the 
great reserve of ramjet thrust available above the cruise rating. 
By increasing the tailpipe temperature to 1,800 deg K ramjet 
thrust could be doubled and total thrust increased by 60 per cent. 
Alternatively, one might throttle back the turbojets to cruise at 
half-stress conditions. 

Looking to the future, Mr. Jamison pointed out that continuous 
improvement might be expected by designing to higher speeds 
up to at least M 5, although the structural and cabin-conditioning 
problems would become severe. An integrated combination 
engine powerplant and a steel airframe would offer such a pros- 
pect, and it might be that cruising in excess of M 3.5 could best 
be accomplished with the turbojets shut down entirely; the evolu- 
tion of turbojets capable of cruising continuously at Mach numbers 
above three would be “a tough engineering problem.” 


FUND FUTURE 


total expenditure has exceeded income by £720,147 and we can 
already see clearly the ominous shape of things to come. When 
this Fund achieves its 65th year, far from reaching retiring age, 
it will need to be more active than ever. It will be in the 1980s 
that some of the immense number of veterans of the 1939/45 
war, together with the widows of those who were lost, will in 
their old age have the greatest need of the Benevolent Fund’s 
support.” 

Sir John quotes a 40th birthday message to the Fund from 
Sir Winston Churchill, who in his characteristic way epitomizes 
its whole purpose in a sentence: “We should honour those who 
fought; we should remember the relations of those who fell.” 

















Space-age frameworks: above, a “multiple axis space test inertia faci- 
lity” at the NASA Lewis Research Center, Cleveland. Mounted in the 
centre of the device, which resembles a triple gyroscope, is a mock-up 
of a project Mercury instrument capsule, and the whole is installed in 
on altitude wind tunnel. Right, Tex Johnston of Boeing tries out his 
company’s spaceflight reaction control simulator 


Missiles and Spaceflight 


ASTRONAUTICS AT ARMSTRONG WHITWORTH 

For the past two years a small team of aerodynamicists and design 
engineers at Sir a G. Armstrong Whitworth Aircraft Ltd. have 
been considering the problem of getting a manned vehicle into 
outer space. This work has been carried on as a private venture 
and, in addition to preparing a preliminary vehicle design based 
on the delta planform, a complete flight-plan has been explored. 
This has included a multi-stage rocket launching into orbital 
flight, subsequent re-entry to the atmosphere using retro-rockets, 
and a final glide back to earth at subsonic speed. 

The launching technique is based on three constant-thrust 
stages and the thrust of each stage is governed by the maximum 
acceleration which the crew can tolerate as the stages approach 
“all burnt.” Four revolutions in an elliptical orbit, rising to 
400 miles altitude, is envisaged, followed by 0.05g rocket braking 
for 15 sec. The vehicle then enters the outer atmosphere tangen- 
tially, at a coarse angle of incidence with a low lift/drag ratio. 
In conjunction with a low wing loading, this method should allow 
appreciable deceleration to be obtained in a very low density 
atmosphere without encountering an excessive heat input. 

The protection of the crew from excessive heat depends on the 
principle that any flat surface moving with a large angle of 
incidence at hypersonic speed will have a vacuum on its lee side. 
The crew compartment can be situated in this vacuum and will 
then only be subject to heating effects conducted through and 
radiated from the flat surface (or floor) of the vehicle. A study 
has been made of the stability, control and trim characteristics of 
a delta vehicle at hypersonic speed. With liquid propellants 
which will be available in the fairly near future, it is expected that 
a ratio of launching weight to final weight of less than 100 can 
be achieved. 

Any company engaging in this work as a private venture can 
cover only a small part of this vast field. The objective at A.W.A. 
has been to educate the team so that they can undertake such 
work if Government support were forthcoming. 


THINKING AHEAD 


A National Aeronautics and Space Administration committee on 
long-range studies has been formed to investigate non-technical 
aspects such as the international, social, economic and legal effects 
of space research and exploration. Chairman of the committee is 
John A. Johnson, general counsel for NASA, and the members 
(all of NASA staff) are Henry E. Billingsley, director of inter- 
national programmes; Homer J. Stewart, director of programme 
planning and evaluation; and Wesley L. Hjornevik, assistant to 
the Administrator. 


SPACE FINANCE 


The $485.3 millior. budget of the National Aeronautics and Space 
Administration for the 1959 financial year (outlined in Flight, 
February 1?) was approved by the U.S. Senate earlier this month. 
On the miiuary side, the Advanced Research Projects Agency 
of the Department of Defense plans to spend $410.445 million 

















during the same period, of which almost $240 million is for 
military satellite systems. 

Contracts worth $213.4 million have been placed by ARPA 
with Lockheed Aircraft Corp. for the three satellite projects 
Discoverer, Midas and Sentry. This cost is reported to cover 
development of several types of reconaissance systems for use 
in high and low orbits, recovery and stabilization of satellites and 
other aspects of bringing reconnaissance satellites to an opera- 
tional state. Also included in the ARPA budget is $50.2 million 
for propulsion and launch facilities, including the eight-engine, 
1.5 million Ib thrust booster and the Centaur space vehicle (the 
management of the latter is to be transferred from ARPA to 
NASA on July 1). 


MAIL BY MISSILE 


“I believe we shall see missile mail developed to a significant 
degree before man reaches the Moon.” This view was expressed 
by the U.S. Postmaster General in a letter addressed to President 
Eisenhower and many other eminent recipients. A total of 3,000 
copies of the letter were printed, and on June 8 these were 
franked by a special branch post office established in the sub- 
marine U.S.S. Barbero 110 miles off the east coast of Florida, 
and delivered by a Regulus I. 

The missile was initially directed by radio command from the 
submarine, but in its terminal phase guidance was passed to a 
mother aircraft which landed the Regulus at N.A.S. Jacksonville. 
Final delivery was made by surface means, under the cover of a 
normal four-cent stamp on each envelope. 


Lc a 


We are now permitted to state that the Royal Navy’s Seaslug ship-to- 
air missile is a beam-rider. Although examination of the missile and 
the radar carried by H.M.S. Girdle Ness leaves little room for doubt, 
this information has been previously classified secret. The main con- 
tractors for Seaslug are Sir W. G. Armstrong Whitworth Aircraft Co., 
the General Electric Co. Ltd. and Sperry Gyroscope Co. Ltd., the two 
latter companies respectively handling the guidance and the control 
systems. 


The first Polaris-carrying submarine, the U.S.S. George Washington, 
was launched by the Electric Boat Co., division of General Dynamics 
Corp., at Groton, Conn, on June 9. With a displacement of 5,600 tons, 
she will have a complement of 100 and will carry sixteen missiles. 


On June 5 the Cairo newspaper Al Akhbar announced that engineers 
of the United Arab Republic had developed an “intermediate-range 
rocket.” Known as “El Ramah 301” the missile was stated to have 
been fired at a desert range. 


Radiation effects of the Project Argus high-altitude nuclear explosions 
were among the subjects discussed at a recent meeting of the AGARD 
Ionospheric Research Committee in Paris. Some 75 scientists from 
eleven NATO countries attended. 


The successful fabrication of structurally sound beryllium sheet, 
“which has been used to construct the world’s first beryllium structure,” 
has been announced by The Martin Company, Baltimore. Re-entry and 
spaceflight vehicle applications are foreseen for the material, which was 
developed in conjunction with Nuclear Metals Inc., of Concord, Mass. 
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(Left) Upside down and nothing on the stick: hands off, Colin Labouchere demonstrates the Archbishop in what is almost its normal attitude. 


“Flight” photographs 


At Skegness he flew upside down for about 38 minutes before dropping oil pressure forced him to land. (Right) Two types of R.A.F. fighter 
were demonstrated at Skegness, the Hunter and this Bristol Fighter, which is in the Shuttleworth collection 


Sport and Business 


ALTHOU GH the Skegness Aero Club’s air rally over the week- 
end of June 5-7 lost its international flavour when four Belgian 
crews failed to materialize (the event clashed with a similar occa- 
sion at le Zoute) the all-British entry was treated to a week-end 
of unusual variety. The Saturday afternoon flying display, in 
particular, was a show for connoisseurs—well balanced, highly 
selective and most professionally performed. 

The essence of a good rally is an element of competition to 
spice the social gathering and, although without much previous 
experience of a rally of this scale, two competitions run by the 
Skegness Aero Club during the week-end greatly enlivened the 
little Butlin’s airfield of Ingoldmells; there was a navigational exer- 
cise on the second day and a concours d’elegance on the third. 
A time-of-arrival prize was also awarded. 

The navigation competition was an aerial treasure hunt, based 
on six map references all within 20 miles of Skegness; each refer- 
ence provided a clue to a questionnaire, which had to be completed 
and handed in at the end of the flight. In spite of unlimited time 
in which to complete the course, the clues were by no means easy 
to spot nor the questions to interpret; the answer to “used in 
school,” for example, was chalk, and the clue a chalk pit. To the 
question “Even these would find it hard to land here” the answer 
was magpies, a clue to be found over the targets of a rifle range 
—if you were astute. 

This was all very good fun and occupied a blustery morning for 
six or seven competitors. After lunch came the flying display, led 
off with a delightful demonstration of the Bristol Fighter by 
“Doc” Stewart, which proved to be surprisingly manageable in 
a wind that the forecast threatened would become “30-40 kt.” 
The weather led D. G. Campbell in Luton Aero Club’s Chipmunk 
to start his aerobatic display at a neck-craning height, but he 
made the best of it with spins and falling leaves until he was once 
again at circuit level. No such considerations weighed with 
Colin Labouchere, who climbed the Archbishop “vertically” by 
pulling up steeply into the wind prior to a crisp demonstration 
of inverted aerobatics—beautifully positioned in a magnificent sky 
—that bodes well for the Archbishop’s (and Colin Labouchere’s) 
chances at Coventry. As he landed, five aircraft of Treble One 
Squadron swept into the aerial arena to start their characteristic 
close-formation quick-change display, compéred from the control 


tower by F/L. Hardy, the squadron adjutant. It ended with the 
Treble One bomburst, as quickly, neatly and as impressively 
as it had begun. 

Accommodation for the rally crews was provided at Butlin’s 
Holiday Camp, where a banquet and dance was held after the 
display and to which the pilots of 111 Squadron had been invited. 
Guest of honour was A. Cdre. Donaldson of R.A.F. Manby, and 
it was his duty to present the prizes. 

REsuLts.—Navigation Contest: A. T. Pugh (Flight) 29 points, 
T. Rome (Propellers Flying Group) 25 points. Concours d’elegance: 
D. Holmes, Proctor 5 G-AIAF 

We left Skegness with Colin Labouchere in his usual place— 
in the Archbishop, and upside down. 


RECENTLY COMPLETED and now awaiting its Permit to Fly 
is the ultra-light single-seater G-APRT, designed and built by 
John Taylor, an amateur constructor. The illustration on this 
page is the first photograph of the completed machine to be 
published, and was taken earlier this month at White Waltham. 
Powered by a 36 h.p. J.A.P. engine, the aircraft has taken about 
fourteen months to build. Writing in a recent issue of the P.F.A. 
journal Popular Flying, the constructor defined his initial speci- 
fication as “Money, £100; dimensions, to suit our upstairs dining- 
room.” An important factor before the final stressing of the design 
was to Measure an upstairs window to ensure that the fuselage 
and wings could pass through. Advice and assistance in the 
construction of the machine was given by Douglas Bianchi. 


A NON-STOP FLIGHT of some 7,660 miles from Casablanca 
to the west coast of the U.S.A. was made by Max Conrad in a 
Piper Comanche on June 2-4. Flying time for the trip, which 
constitutes a new world distance record for light aircraft, was 
just over 58 hours. A few days before Conrad’s Comanche flight 
from Casablanca, Piper Aircraft Corp. reported delivery of the 
1,000th machine of this type. 


THE NEW CLUB-HOUSE and hangar of the Lake Gliding 
Club at Tebay Ghyll, Westmorland, will be opened on Saturday, 
August 1, by Mr. Philip Wills. Over the Bank Holiday week-end 
other clubs, syndicates and private owners are invited to fly from 
the new site and a number of competition tasks are planned. 
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The new J.A.P.-powered 
single-seater designed and 
constructed by John Taylor, 
pictured last week at White 

Waltham 
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THE INDUSTRY 


Hoses and Fittings 


PPLICATIONS and manufacture of Aeroquip flexible hose 
were the subjects of a series of films shown recently to aircraft 
operators and others (at the conveniently chosen venue of London 
Airport) by Super Oil Seals and Gaskets Ltd., of King’s Norton, 
Birmingham, who manufacture this equipment under licence from 
Aeroquip Corporation, of Jackson, Mich. 

The hose—an adjunct of which is the provision of quickly 
detachable and re-usable end-fittings—is available in a wide range 
of sizes within five categories, as follows : — 

Type 306 rubber-covered, for low-pressure (up to 300 Ib/sq in) appli- 
cations—air or vacuum systems, autopilots, pressure gauge lines, etc. 
Operating temperature range —65 deg F to 180 deg F. 

Type 303 cotton-braid covered, single-wire-braid reinforced, for pres- 
sures up to 3,000 Ib/sq in on aircraft hydraulic, pneumatic, fuel, oil and 
coolant systems; —65 deg F to 250 deg F. 

Type 309 rubber covered, double wire-braid reinforced, for pressures 
up to 3,000 Ib/sq in on high-pressure hydraulic and pneumatic systems. 

Type 601 lightweight wire-braid covered rubber, for fuel and other 
powerplant lines (particularly on jet engines), where flexibility, low 
weight, ability to stand extreme temperatures (— 65 deg F to 365 deg F) 
and a high measure of fire-resistance are a pre-requisite. 

Type 666/667 high-temperature polymer wire-braid covered, wire- 
braid reinforced. This hose is stated to be unaffected by any known 
fuel, petroleum or synthetic-base oils, alcohol, coolants or solvents com- 
monly used in aircraft. Pressures up to 1,500 Ib/sq in; temperatures, 
— 100 deg F to 500 deg F 

Associated items of equipment include “Redcaps,” which are 
inexpensive polythene protectors, available in wide range of sizes, 
for British and U.S. threads (internal and external) on hose fittings, 
valves, and other machined parts. In addition to their protective 
and dirt-excluding properties, they can be used for masking threads 
during painting or plating; they also lend an attractive finishing- 
touch to mechanism for display purposes. 


Locked Studs and Inserts 


ALREADY in use by a number of British aero-engine manu- 
facturers, Rosan permanently locked studs and inserts would 
appear to provide a solution to the problems commonly associated 
with the employment of steel studs in light-alloy castings. The 
studs are now manufactured in this country by the Instrument 
Screw Co. Ltd., of Northolt Road, South Harrow, Middlesex. 

As will be seen from the accompanying illustrations of one 
type of Rosan stud, the system is conventional in principle except 
for the addition of a serrated collar and lock ring. The stud or 








insert is screwed into a prepared hole which has a countersunk 
neck. The lock-ring is then placed over the stud or insert so that 
the inner serrations of the ring engage with the serrated collar 
of the stud. The ring,is driven into the parent metal, its body 
being accommodated in the countersunk recess at the top of the 
hole; its outer teeth, which are undercut to form broaches, cut 
their way into the parént metal until the ring is flush with the 
surface of the metal. 

Once secured the stud or insert becomes virtually part of the 
parent metal. Should it become damaged, however, it is easily 
removed and may be replaced with an identical unit. In the 
event of design change, wrong positioning or faulty processing 
it can be replaced with a larger unit or a solid unit, thus saving 
the scrapping of an otherwise correct component. 


Low-friction Load-carrying 


WELL known as manufacturers of castors for industrial and 
other purposes, Autoset (Production) Ltd., of Stour Street, 
Birmingham, 18, are also makers of the low-friction load-carrying 
devices known as “Omni-track” conveyor ball units. 
Each unit consists of a large load-carrying ball supported on 
a bed of small balls which recirculate over and under the surface 
of a saucer-shaped steel table. A typical application is to facilitate 
the handling of metal plates or sheets; and if the units are mounted 
in parallel rows they can carry tube or bar material, also permit- 
ting it to be revolved as well as be moved longitudinally. Used as 
cam followers, “Omni-track” units permit inclination from the 
normal thrust-angle. 
The latest model, with a 2in-diameter ball having a dynamic 
capacity of five tons, embodies a spring-loaded bronze ring which, 
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permanently in contact with the main ball, prevents the ingress 
of scale or other foreign matter to the recirculating-ball tracks. 
Capacities of the various models range from five tons (2in or Lhin 
ball) down to 50 Ib (4in ball). 


Dual-purpose Cockpit Light 


A NEW supplementary lighting unit which can be manually se 
to spotlight or floodlight any selected area in an aircraft cock- 
pit is announced by the Aircraft Components and Connector 
Division of Thorn Electrical Industries Ltd., of Enfield, Mddx. 
Known as cockpit utility light, it has a quick- release univ ersal- 
joint mounting which, in combination with the extendable cable, 
enables the unit to be used as a hand torch. A rotatable bezel] is 
provided for white or red floodlighting and white or red spot- 
lighting, and an adjustable dimming control knob is fitted. 





These bearing rings—to support the pressure-jet air ducts within the 
Fairey Rotodyne’s rotor blades—are made by Wills Pressure Filled 
Joint Ring Ltd. from “Fluon” p.t.f.e. (1.C.1. Plastics Ltd.). Reductions 
of about 13 per cent in the cost of “Fluon” have recently been made 


IN BRIEF 


Over 300 British and overseas exhibitors are displaying their products 
at the International Plastics Exhibition and Convention, which opened 
at Olympia, London, last Wednesday, and continues until June 27. 
Organized by our associated journal British Plastics, the show is open 
daily (Sunday excepted) from 10 a.m. to 6 p.m., with extensions to 
8 p.m. on June 24 and 25. 


Mr. D. N. Gifford, commercial manager of Birlec-Efco (Melting) 
Ltd., has been appointed a director of the company. 


Solartron Electronics Group Ltd. has produced a handsome and com- 
prehensively illustrated brochure, New Worlds We are Building Now, 
to record its activities during 1958 and to commemorate a decade of 
existence. 


A new appointment in the Goodyear sales organization is that of Mr. 
F. J. Battersby as manager of the sales personnel and sales development 
division at Wolverhampton. Formerly manager of the north-western 
division, he is succeeded in that post by Mr. E. D. Mackintosh. 


An illustrated brochure, Encon Continuous Cast Bronzes for Produc- 
tion and Maintenance in the Engineering Industry, has been published 
by Enfield Rolling Mills Ltd., Brimsdown, Enfield, Middx. It contains 
full information and data on the range of Encon continuous cast rods, 
tubes and shapes. 


British Petroleum Ltd. have recently installed a hydrant refuelling 
system at Portela airport, Lisbon. It employs Fram combined water 
separators and micro-filters, supplied by Simmonds Aerocessories Ltd., 
a member of the Firth Cleveland Group; and the dispenser which trans- 
fers the fuel from hydrant lines to aircraft is also fitted with a Fram 
micro-filter. 

Appointments notified by the Mond Nickel Co. Ltd. include those of 
Dr. W. Steven, superintendent of their development and research labora- 
tory in Birmingham, as director of research (and an assistant vice- 
president) of the International Nickel Co. Inc., New York; Dr. G. L. J. 
Bailey as his successor at Birmingham; and of Dr. W. Fak as 
superintendent of the platinum metals laboratory of the development 
and research department at Acton. 


A recent display model by Westway Models Ltd. (178 Brent Crescent, 
London N.W.10) is this part-sectioned T.C.A. Vanguard of 60in span 
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SERVICE 
AVIATION 


Royal Air Forces and 
Naval Flying News 


P.R. Hat-trick 


HEN Prince Bernhard of the Nether- 

lands presented the Gruenther 
Trophy to the 2nd A.T.A.F. team at 
Findhoven on June 5 the occasion was 
unique in that it represented a third suc- 
cessive victory by the 2nd Allied Tactical 
Air Force in its annual reconnaissance 
competition with 4th A.T.A.F. This was 
the fourth of these contests to be held for 
the trophy donated by Republic Aviation 
Corporation; and in congratulating all par- 
ticipants in Royal Flush IV on the high 
standards of flying and photography 
achieved, the Prince queried whether the 
winners might not now hold their award 
in perpetuity, on the analogy of other 
trophies won three times in succession. 





In this year’s competition, flown from 


the Royal Netherlands Air Force and 
NATO base at Eindhoven on June 2 and 3, 
the final scores were 10,645 for 2nd 
A.T.A.F. and 9,4354 for 4th A.T.A.F. The 
former’s sepresentatives consisted of Swift 
and Canberra teams from the Royal Air 
Force and RF-84F teams from the Royal 
Belgian and Royal Netherlands Air Forces. 
On the 4th A.T.A.F. side was a Force 
Aérienne Francaise team of RF-84Fs and 
three teams from the U.S. Air Force, one 
of RB-66s and the others flying RF-101s, 
the latter aircraft making their first appear- 
ance in this competition. 

During it, 32 sorties were flown and 80 
targets photographed, over an area of half- 
a-million square miles. Accuracy of infor- 
mation is a prime requirement in the 
contest, 70 per cent of the marks being 
awarded for this while the remainder are 
given for speed. The latter is estimated in 
three parts: time to chocks away; duration 
of the flight; and the quickness with which 
photographic results are produced. Some 
notable performances were obtained. One 
of the Canberras started rolling 29 sec after 
its crew had left briefing; and a Voodoo 
went to a target on the Suffolk coast and 


Sabres of the recently formed 
R.C.A.F. aerobatic team 
named “Golden Hawks” (re- 
ferred to on this page on 
May 29) flying in echelon 
port during practice for this 
summer's cross-country tour 
of Canada. Appropriately, 
the aircraft are painted gold, 
with red and white markings 


Capt. F. M. Tuytjens of the 
Royal Netherlands Air Force, 
a member of the winning 2nd 
A.T.A.F. team in the NATO 
reconnaissance competition 
“Royal Flush IV," receiving 
the Gruenther Trophy from 
Prince Bernhard of the 
Netherlands at Eindhoven 
on June 5 (see this page) 


was back over the airfield at Eindhoven in 
34 min. Targets chosen varied in diffi- 
culty, in some cases being straightforward 
to find and in others involving a search. 
A strong reason for the 2nd A.T.A.F. 
victory was that its team missed only one 
target, while the 4th A.T.A.F. side failed 
to locate seven. 

A major contribution to 2nd A.T.A.F. 
success was made by the Swift F.R.5s and 
Canberra P.R.7s of the R.A.F., the Swifts 
flown by F/L.s A. McLean Cobban and 

H. Turner of No. 79 Sqn. being ad- 
judged the best team and F/O. B. Stead 
of No. 80 Sqn. in a Canberra the best 
individual pilot. With the latter as navi- 
gators were P/O. P. Hicks and F/Sgt. 
C. Payne; and the other P.R.7 (from No. 17 
Sqn.) had F/O. J. R. Lee as pilot with 
F/L.s A. Potter and J. Findlay as navi- 
gators. The Canberras participated in the 
high-level section of the competition, 
against the RB-66s; and the Swifts in the 
low-level tests, against the RF-84Fs and 
Voodoos. 

The competition was flown off in excel- 
lent weather and the high results achieved 
were a tribute to the skill of the aircrew, to 
the efficiency of their aircraft and camera 








equipment, and to the support of their 
ey and servicing personnel. 

Gen. J. E. Valluy, speaking before the 
trophy presentation, stressed as AFCE 
commander the importance of the P.R. 
réle for European air forces; and in a com- 
ment upon the third-time success of 2nd 
A.T.A.F. the formation’s C-in-C., Air 
Marshal Sir Humphrey Edwardes Jones, 
said he was “absolutely delighted” that it 
had been achieved—especially against such 
strong opposition. 


New Matron-in-Chief 


FROM the beginning of September the 
post of Matron-in-Chief of Princess 
Mary’s R.A.F. Nursing Service is being 
taken over by G/O. Alice Lowery, who 
will have the rank of air commandant in 
her new appointment. She succeeds Dame 
Alice Mary Williamson, who is retiring 
from the Service. 

G/O. Lowery has been Principal Matron 
at Technical Training Command head- 
quarters since returning last year from the 
Middle East, where she had held a similar 
post at M.E.A.F. headquarters since 1956. 


R.A.F. Postings 


MONG appointments recently an- 
nounced by the Air Ministry are the 
following : — 

Air Ministry.—Wing Commander J. Trot- 
man to the Department of the Air Member 
for Supply and Organization, June 8; Squad- 
ron Leader O. A. Ward to the Department of 
the C.A.S., with acting rank of wing com- 
mander, June 8. 

Fighter Command.—Wing Commander 
J. R. Burges to R.A.F. West Malling as Senior 
Technical Officer, June 8. 

Flying Training Command.—Group Cap- 
tain G. B. Blacklock to R.A.F. Hullavington, 
to command, June 8; Wing Commander H. L. 
Jenkins to RAF. Little Rissington, as Senior 
Medical Officer, April 27; Wing Commander 
F. Symmons to No. 23 Group Headquarters, 
for air training duties, June 8. 

Maintenance Command.—Squadron Leader 
N. S. C. Chapman to Headquarters for 
organization duties, with acting rank of wing 
commander, June 8. 

Middle East Air Force.—Group Captain 
C. E. G. Wickham to Headquarters as Deputy 
Principal Medical Officer (Hygiene), Apr 24 
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Correspondence 


The Editor of “Flight” is not necessarily in agreement with the views 
expressed by correspondents in these columns. Names and addresses of 
writers, not for publication in detail, must in all cases accompany letters. 


Airliner Supersonics 


CAN Mr. Geoffrey Dorman really be serious when he suggests 
(Correspondence, May 15) that Britain should have a super- 
sonic airliner flying at 1,132 m.p.h. by 1971?—assuming that, as 
he puts it, “the it-can’t-be-done brigade are kept out of harm’s 
way.” 

What is the use of a Mach 1.7 performance in 1971, some five 
years after Lockheed have flown a Mach 3 (2,000 m.p.h.) airliner 
and have collared the world market and even forced B.O.A.C. to 
“buy American” once more, thereby sacking a few more thousand 
British aircraft workers? 

Must we repeat in the supersonic seventies our crass mistakes 
and unimaginative design philosophy of the subsonic ’fifties, 
whistling the brave tune of “We Believe in Turboprops” while 
the jets whittle by? (Could there be anything more pathetic 
than a turboprop posing as a fake prop-jet or jet-prop?) 

It would seem that Mr. rman has been dozing with the 
dormouse during the past winter and that someone—maybe the 
cosmic ghost of my old boss, Harry Folland—is now pulling his 
leg in order to awaken him! 


Santa Monica, U.S.A. STANLEY H. Evans. 


Britannia Utilization 


OGER BACON (“Straight and Level,” May 15) makes a 

point of re-emphasizing the need for adequate facts, stated 

recently by an American road traffic engineer in a series of articles 
which recently appeared in a national daily newspaper. 

Yet on the same page he indicates yet again that in certain 
respects he is not in possession of facts which are easily obtain- 
able. The paragraph which compares B.O.A.C. Britannia utiliza- 
tion with that of an Aeronaves Britannia, whilst certainly showing 
that the aeroplane can and does perform good work with the 
Latin-American operator, is patently unfair to B.O.A.C. Whereas 
he states that “after one year” the utilization of the B.O.A.C. 
Britannia 312 was 34 hr per day, I am quite sure that a re-check 
will show that the utilization at the end of the first year (as the 
wording implies), was in fact appreciably greater than this. Fur- 
ther, if he examines the utilization record of B.O.A.C. Britannia 
102 aircraft he will surely find information worthy of mention in 
relation to Flight’s current interest in aircraft utilization. 

It is frequently a popular pastime to criticize B.O.A.C. as this 
country’s “chosen instrument” in the sphere of long- range inter- 
national air transportation. But, and despite B.O.A.C.’s own 
admission of certain deficiencies, I feel that a closer interest in 
their activities would disclose much that is commendable. As 
Flight stated a few weeks ago, B.O.A.C. are now the second biggest 
Adantic operators in terms of passengers carried. This is in part 
the result of their sponsorship of both the Britannia and Comet 
aircraft, the former having the high payload-range capability 
which has enabled Britannia aircraft progressively to operate the 
majority of their servites, the latter providing an even faster ser- 
vice on certain routes, but lower payload. 

Bristol, 6. NEVILLE H. Woop. 
[Roger Bacon comments: “Certainly B.O.A.C.’s Britannia 312s were 
averaging more than 34 hr per day after one year: the figure of 34 hr per 
day was the average throughout the first year. For my word ‘after’ sub- 
stitute ‘throughout.’ By comparison were the Ansett-A.N.A. Electra’s 
11 hr per day throughout the first week of operation, and the Aeronaves 
de Mexico Britannia’s 10} hr per day throughout a recent three months 
of operation. And Flight did not overlook the B.O.A.C. Britannia 102 
utilization : see issue of September 26, 1958, page 534.”—Ed] 


London Helicopter Sightseeing 


[* is interesting to note that after many weeks of heart searching 
and serious deliberation the Ministry of Transport and Civil 
Aviation has relented and is to allow experimental helicopter sight- 
seeing flights over Central London six times per day on six 
Saturdays only. 

At a time when capital cities throughout the world are benefiting 
from regular city-centre scheduled helicopter services the surpris- 
ing initiative and foresight shown by the Ministry after weeks of 
consultation and consideration is to be admired. The citizens of 
Brussels, Paris, Rotterdam, New York, Chicago, etc., cities which 
have enjoyed city-centre helicopter operation for years, can only 
commend the initiative, daring and foresight shown by Mr. 
Watkinson and his staff at Berkeley Square House. 

By restricting the proposed services to Saturdays—when, pre- 
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sumably, the alleged noise nuisance will be minimized—the Minis. 
try have shown themselves to be in the forefront of progress and 
indeed appear to be tackling the helicopter question with the 
sense of urgency with which in the past they have tackled the 
national road programme. 

London, W.1. HENRY M. BERNEY, 
[The M.T.C.A. has given permission for a maximum of six flights a day 
to be made between 1000 hr and 1700 hr B.S.T. for an experiment] 
period of six Saturdays. They will be conducted under special V.F.R. 
rules (three miles’ horizontal visibility and clear of cloud at 1,000ft QFE), 
The permitted route is along the South Bank between Battersea and 
Lambeth bridge, to the north bank as far as Waterloo bridge and over 
the centre of the river as far as Greenwich.—Ed.] 


“The Toy that Grew Up” 


AS Mr. Bond of Fison-Airwork (Flight, May 29) assumed, T dealt 
only with the agricultural applications of his company’s heli- 
copters in my article “The Toy that Grew Up,” because of space 
limitations. Helicopter manufacturers and operators in every part 
of the world (except you-know-where) were so co-operative that 
I ended up with a pile of information and pictures some 13in deep, 
It seemed best to select a few outstanding and representative items 
for inclusion in my story, rather than to produce a mere catalogue 
of names and statistics. 

Other companies whose generous response may have reaped 
little reward in terms of column inches can be assured that all 
unused material has been filed carefully and will be used by me 
when an opportunity arises. 

I hope to reply shortly to the two letters appearing under the 
heading “In Defence of the Wrights”; at the moment, I know, 
the Editor is particularly hard-pressed for space. 

Surbiton, Surrey. Joun W. R. Taytor. 


A Word for the A.A.A.s 


WHiLsT appreciating that Part I (May 8) of W/C. Norman 
Macmillan’s article dealt mainly with the Far East Air Force, 
“casevac” was mentioned; and whilst I would be the first to agree 
that nursing officers carry out sterling work, they are supported at 
all times by trained nursing attendants, designated as air ambu- 
lance attendants. These youngsters are responsible for in-flight 
feeding (assisting A.Q.M.s) and treatments, and generally spend 
most of the trip rushing up and down the aircraft. They are 
responsible for all patients’ baggage at flag stops and are hard at 
it until the patients are tucked away at Wroughton Hospital. 

Nearly 200 hours have been clocked up on Comets by the lads 
here; a small word for them, please! 

R. E. Hart, 


R.A.F. Northolt. 
Sgt., Air Ambulance Attendant. 


IN BRIEF 


Mr. W. Yeow, who writes that “Flight is a very popular journal 
with the aviation enthusiasts of Malaya, from Penang right down 
to Singapore,” is unable to obtain back numbers for April 19, 
1957, and December 5, 1958. Our correspondent, whose address 
is 313 Rahang Road, Seremban, N.S., Malaya, adds that he will 
pay the full published price for these issues. 

A reader is compiling a history of airmail services to and from Aden, 
and would be grateful for information, including : details of early services 
and of the private service operated by Mr. A. Bresse about 1936; routes 
and return-flight dates of certain B.O.A.C. services ex-Cairo (Nos. 1/2R, 
5/6R, 9/10R, 13/14R, 19/20R, 25/26R and, from Asmara, 1/2F); and 
details of early R.A.F. mail flights and squadrons in the area. The 
enquirer is 411781 Cpl. Pearman, c/o Post Office, R.A.F./Khormaksar, 
BFPO 69. 





FORTHCOMING EVENTS 

F.A.1.: European Tour. 

International Plastics ‘Exhibition and Convention, Olympia, 
London. 


June 17-21. 
June 17-27. 


June 20. R.N. Air Station Abbotsinch: At Home. 
June 26-29. Palermo Aero Club: Tour of Sicily. 
1 one Club de Savoie: Rallie d’Aix les Bains. 
. R.Ae.C.: Private Air Rally, La oae/Sesneaer, 
June 30- July 5. Italian Aero Club: Aerial Week, Rome and Venice. 
July 3. D.H. Technical School Old Boys’ Summer Ball, Hatfield. 
July -5. Aero Club de I'Quest: Anjou Wines Rally, Angers. 
July . Rally for Flying Doctors, Vittel. 
July -6. R.Ae.C.: Rally, Deauville/St. Gatien. 
July . Royal Belgian Aero Club: International Flying and Para- 
oo? Competition, Gosselies and Charleroi. 
July 9-11. R.Ae.C.: National Air Races = British Lockheed Aero- 
batic Contest, Coventry Airport 
July 10. Helicopter Association: a. g.m. 
July 11-12. 
July 12. 


Pescara Aero Club: Rally 

Leicester Aero Club: At Home, Leicester East. 
July 12. Northampton Aero Club: At Home, Sywell. 
July 13-23. “Daily Mail” Blériot Anniversary Race. 
July 18. R.N. Air Stations Lossiemouth and Brawdy: At Home. 
July 25. R.N. Air Stations Yeovilton and Culdrose: At Home. 
July 25-26. Blériot 50th Anniversary Celebrations. 


Sept. 7-13. $.B.A.C. Display and Exhibition, Farnborough. 

















